This paper examines the effects of ambient temperature on the Trans-Amadi gas turbine power station Phase II. The investigation took thirteen (13) months (January 2012 to January 2013) during which plant data were monitored and operational Logsheets like turbine logsheets, plant-auxiliaries' logsheets and generator logsheets were studied. The gas turbine (GT) that was under investigation was GT-2: MS5001 Nuovopignone with designed installed capacity of 25.0 Megawatts (MW). The result of the study shows that a 1˚C rise of the ambient temperature is responsible for the following: 0% -0.12% decrease in the power output, 0% -0.12% increase in the power differential, 0% -1.17% decrease in the thermal efficiency, 0% -27.18% increase in the heat rate and 0% -3.57% increase in the specific fuel consumption. An ambient temperature of 30˚C is found to yield minimal fuel consumption.
Introduction
The gas turbine in its most common form is a heat engine operating by means of series of processes consisting of compression of air taken from the atmosphere, increase of gas temperature by constant-pressure combustion of fuel in the air, expansion of hot gases and discharge of the gases to the atmosphere. It is thus similar to the spark ignition (S.I) and internal combustion (I.C) engines in working medium but is akin to the steam turbine in its aspect of the steady flow of the working medium [1] [2] [3] . The gases expand during the work process and finally exhaust outside. The only difference is that, instead of the reciprocating motion as in the case of the internal combustion (I.C) engines, the gas turbine uses a rotary motion [4] .
The axial-thrust responses due to gas turbine rotor blade distortions have been studied [5] . The study showed that the axial thrust imposed on the shaft of a gas turbine depends upon its rotor blade inlet inclination to the turbine's axial direction. This inclination can change due to the distortions resulting from the blade tip rubbing, erosion and corrosion, aging, fouling and thermal-fatigue cracks. Meanwhile, relevant influential parameters of the gas turbine were measured while in operation. Theoretical predictions for the behavior of the same turbine were obtained from computer simulations. The results of both measured parameters and theoretical prediction parameters were compared which showed qualitative correspondence. The rotor blade profile distortions result in significant increases in the axial thrust on the compressor which adversely affects the gas turbine's thermodynamic performance, reliability and operational life.
The optimization performance analyses of a gas turbine plant were conducted [6] .
Their investigation presented exergy based analysis and power inlet temperature drop practical approaches in the optimization of the plant exergetic efficiency. An investigation of the exergetic efficiency and destruction in the plant showed that were largely affected by variation in the power turbine inlet temperature. Precisely, for 15% decrease in the power inlet temperature an 83.71% in exergetic efficiency was achieved.
The effect of compression ratio on the performance of combined cycle gas turbine was investigated [7] . The work used a complete model of combined cycle gas turbine to check the effect of the gas turbine compression ratio. The overall efficiencies of the combined cycle gas turbine were found to be higher than those of the single cycle gas turbine plant, by utilizing a MATLAB Simulation model.
The influence of Variation of Power Turbine Inlet Temperature on Overall Turbine
Efficiency was studied [8] . In their investigation, data were obtained from control room logsheets for the period of about sixty (60) weeks and investigated. Key parameters of pressure, temperature and power output were considered during the data collection.
Appropriate thermodynamic relations and principles were used in the determination of data that could not be directly collected from the control room logsheets. The values obtained show that as the power turbine inlet temperature drops from 843.44 K to 779.05 K; the power output rises from 94.65% -94.76% while the power output rises also from 13.28 MW -15.52 MW. Furthermore, irreversibility drops from 63.22% -61.96%. These have shown that operating a gas turbine power plant at lesser or lower power turbine entry temperature as the systems tends to reach its rated capacity gives a better performance.
The investigation of the effect of Evaporative Cooling on the Performance of a Gas Turbine Plant located in Bayelsa State, Nigeria has been done [9] . The investigation critically and holistically examined the influence of an evaporative cooler on turbine inlet air and how the turbine reacts to the compressor inlet temperature. The work made use of the actual operational conditions like compressor inlet temperature and relative humidity in the determination of the following: compressor work, turbine network, specific fuel consumption and the thermal efficiency of the plant. The findings showed that as the compressor inlet temperature was lowered, the compressor work reduces, the turbine network increases, specific fuel consumption drops and the efficiency of the plant increases appreciably. Furthermore it was seen that the evaporative cooling decreased the compressor inlet temperature by 2.4˚C leading to a rise of about 0.14% and 2.02 KJ/Kg in the efficiency and network respectively and also 0.002 Kg/KWh decrease in the specific fuel consumption. Hence, the investigation shows that gas turbine plants work well in temperate region than tropical. Therefore, to enhance the performance of the existing gas turbine plants in high temperature climates, retrofitting of an air cooler that will always reduce the temperature back or close to the design temperature before compression is necessary.
The Thermodynamic Performance Analysis of a Gas Turbine in an Equatorial Rain Forest Environment has been done [10] . In the study, steady state monitoring and direct collection of data from MKIV speedtronics system was done. The variation of operating conditions( ambient temperature, compressor discharge temperature, turbine inlet temperature, exhaust temperature and mass flow rate) on the performance of the gas turbine thermal efficiency, net power output, heat rate, specific fuel consumption and compressor work were investigated utilizing various appropriate thermodynamic equations and formulae. The results show that 1˚C rise of the ambient temperature will cause the following: 1.37% drop in the net power output, 1.48% rise in the power drop, 1.49% drop in the thermal efficiency, 2.16% rise in the heat rate, 2.17% rise in the specific fuel consumption and 0.3% rise in the compressor work. Moreover, the thermal efficiency drops by 0.006% for every 1 Kcal/KWh rise in the heat rate and the heat transfer in the hot gas part was found to rise by 0.16% for every 1˚C rise in the compressor inlet temperature. The study revealed that the gas turbine had a large decrease in the power output due to the influence of site parameters different from design parametric data.
The present study is on the effects of ambient temperature on the Performance of the Trans-Amadi Gas Turbine Power Station Phase II: (GT)-Unit II: MS5001 Nuovopignone Engine. The energy balance in the combustion chamber was utilized to compute the turbine inlet temperature and study the effect of the ambient temperature on the operating parameters like thermal efficiency, specific fuel consumption and heat rate.
Materials and Methods
The research methodology involved collection of data from actual plant operational logsheets: turbine logsheets, plant-auxiliaries logsheets and generator logsheets for the months of January 2012 to January 2013. Parameters which could not be directly measured or determined were derived utilizing appropriate thermodynamic equations and principles [11] [12] .
The primary parameters considered during the data collection are the pressures, temperatures and mass flow rates at various points in the gas turbine. However, in the evaluation and treatment of the data, statistical methods were used to calculate the mean values of daily parameters. This was done for every month that is under consideration and the average was taken at the end of each month. The actual performance of the power plant over the period of its installation was determined from their average parameters: inlet pressures, outlet pressures, inlet temperatures, mass flow rates, outlet temperatures and compressor works.
The Brayton (Joule) cycle is the thermodynamic cycle upon which this gas turbine operates and can be analysed using Figure 1 :
By applying first law of thermodynamics for an open system, we have:
For the purpose of this analysis, the kinetic energy (v 2 /2) and the gravitational potential energy (gz) are not significant factors and can be neglected.
The First Law becomes:
Mathematically, we have the following from Figure 1 :
Heat Supplied or Heat Added:
The Heat Rejected or Heat Removed will be;
The Turbine Work is equal to:
The Net Power Output is the power generated by the generator and is given as:
Therefore, the energy balance in the combustion chamber is expressed as [15] : ( )
where: LHV = 47541.6 KJ/Kg [16] .
After manipulating Equation (11); the fuel ratio 'f' is expressed as:
The Total Heat Supplied is expressed as [10] :
Meanwhile, the Isentropic Efficiency of the Turbine will be: 
Therefore, T 4S can be defined as:
P 2 = P 3 and P 4 = P 4 . Turbine Pressure Ratio = P 3 /P 4 and the Compressor Pressure Ratio = P 2 /P 1 .
The Compressor Work is calculated from the mass flow rate and enthalpy change across the compressor as follows:
Thermal Efficiency: The gas turbine efficiency is the percentage of the total fuel energy input that appears as the net work output of the cycle. 
where: the network is the power output and is given by Equation (6).
Specific Fuel Consumption: The ratio of fuel used by a machine to a certain force such as the amount of power in the machine produced. And it can be determined by the equation:
Heat Rate: This is a measure used to determine how efficiently a generator uses heat energy. It can be expressed as:
Heat Supplied 1 Power Generated
Stoichiometric equation: This is the ideal combustion process in which minimum amount of air (Stoichiometric or theoretical air) is needed to completely burn a fuel. 
Also the Specific Fuel Consumption can also be calculated with the following formula:
Therefore, Air Fuel Ratio:
Results and Discussions

Results
The parameters in Table 1 were obtained directly from the operational manual of MS5001 Nuovopignone Gas Turbine. The values in Table 2 are the compressor exit temperature , exhaust temperature , power output or average power generated, compressor exit pressure and mass flow rate of the fuel which were obtained directly from the turbine logsheets, generator logsheets and plant-auxiliaries logsheets ,while the values for turbine inlet temperature , compressor work, turbine work, net work , total heat supplied or added , air fuel ratio , thermal efficiency, specific fuel consumption and heat rate were obtained by calculation: using Equations ( (5), (6), (8), (9), (12), (13), (15), (17) and (18)) respectively. Table 3 contains the values of the actual parameters such as power output (average power generated), thermal efficiency, specific fuel consumption and heat rate compared to their respective design values [10] .
Finally, the effects for every 1˚C rise in the ambient temperature with the power output, power differential, thermal efficiency ratio, specific fuel consumption and heat rate were determined and plotted using Excel Software as shown in Figures 2-6 respectively while Figure 7 shows the effect of the heat rate on the thermal efficiency. Figure 2 represents the effect of ambient temperature on the power output. It shows shows that the thermal efficiency ratio decreases as the ambient temperature increases.
Discussion
It also illustrates that as the ambient temperatures increases from 28˚C to 33˚C, the thermal efficiency ratio decreases from 94.60% to 88.60%. In real terms, the thermal efficiency increases from 23.49% to 21.06%. Figure 5 depicts the effect of ambient temperature on the specific fuel consumption.
It shows that the specific fuel consumption increases as the ambient temperature increases. It also shows that as the ambient temperature increases from 30˚C to 33˚C, the specific fuel consumption increases from 98.60% to 102.80% and in real terms, the specific fuel consumption increases from 0.304 kg/KWh to 0.328 kg/KWh. Figure 6 shows the effect of the ambient temperature: compressor inlet temperature on the heat rate. It shows that the heat rate increases as the ambient temperature increases. Figure 6 further shows that as the ambient temperature increases from 30˚C to 37˚C, the heat rate increases 144% to 156%. In actual analysis, the heat rate increases from, 5.85 Kcal/W•h to 6.80 Kcal/W•h.
Finally, Figure 7 represents the effect of the heat rate on the thermal efficiency. It shows that the thermal efficiency decreases as the heat rate increases. Figure 7 
Conclusion
The result of the study shows that the ambient temperature has effect on the performance of the gas turbine and that a 1˚C rise of the ambient temperature is responsible for the following: 0% -0.12% decrease in the power output, 0% -0.12% increase in the power differential, 0% -1.17% decrease in the thermal efficiency, 0% -27.18% increase in the heat rate and 0% -3.57% increase in the specific fuel consumption. 
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